A cohort study was undertaken of 2119 workers from Denmark who were potentially exposed to phenoxy herbicides. The workers were from two factories that produced phenoxy herbicides since 1947 and 1951, respectively. They had been employed either in the manufacture of phenoxy herbicide or in the manual service functions. The main product was 4-chloro-2-methylphenoxyacetic acid (MCPA 
Introduction
The dichlorophenol-and chlorocresolbased phenoxy herbicides have been manufactured since the late 1 940s and have been used widely for weed control in growing grains for cereals. The phenoxy herbicides based on dichlorophenols are 2,4-dichlorophenoxyacetic acid (2,4-D), 2(2,4-dichlorophenoxy)propanoic acid (2,4-DP), and 2-(2,4-dichlorophenoxy)butyric acid (2, . Those based on chlorocresol are 4-chloro-2-methylphenoxyacetic acid (MCPA), 2-(4-chloro-2-methylphenoxy) This propanoic acid (MCPP), and 2-(4-chloro-2-methylphenoxy)butyric acid (MCPB). In Denmark, use of these phenoxy herbicides reached a maximum in 1983 with a total of 3000 tons. This is equivalent to approximately 0.6 kg/ inhabitant/year or to 31 kg/person working in farming. One (7) , visceral sarcomas are coded together with the carcinomas of the respective organs, and only the residual group of connective tissue sarcomas is coded as a separate entity. However, from the very beginning of cancer registration in Denmark in 1943, a locally adopted coding scheme has been applied where, for example, a carcinoma of the stomach is coded 151, but a sarcoma of the stomach is coded 851.
Materials and Methods
All persons ever employed in either of the two factories from the start of phenoxy herbicide manufacture until 1981 were included in the study. Data collection for the first analysis was carried out in 1981, and the cohort was not updated as Kemisk Vxrk K0ge stopped the manufacture of phenoxy herbicides a few years later. Registration of employees was based on personnel files in the two factories, on public pension-scheme records from 1964 onwards, and on records kept by the company physician in Kemisk Vxrk K0ge.
Periodical industrial statistics data were used to control the completeness in identification of cohort members.
The total cohort included 4491 persons, of whom 4461 (99%) were successfully traced (3). They were followed through 1993 for death and emigration by linkage with the Central Population Register and for cancer incidence through the Danish Cancer Register.
Exposure measurement data were not available in the past and therefore had to be inferred from the available data on production. MCPA Table 3 . Persons potentially exposed to phenoxy herbicide had an incidence of NHL dose to that of the Danish population (Obs= 6; Exp= 5.07; SIR= 1.10; 95% CI= 0.4-2.6) ( Table 2) . For completeness, it should be added that 10 NHL cases occurred among persons from Kemisk Vxrk K0ge from departments not potentially exposed to phenoxy herbicides; this represents a dear excess risk but is not relevant for the present study.
The 2119 workers with potential exposure to phenoxy herbicides had a slightly lower overall cancer incidence than the Danish population (Obs = 204; Exp = 234.23; SIR= 0.87; 95% CI= 0.8-1.0) ( Table 4) . (9) . The Danish cohort formed part of the IARC study. Based on small numbers, the Danish study continues to suggest an association between exposure to MCPA, MCPP, and 2,4-DP and risk of STS. There is now quite a strong indication of an association between potential exposure to 2,4,5-T and/or TCDD and risk of STS. The evidence comes from the IARC multicenter study (9) , the meta-analysis of the Swedish case-control studies (10) , an Italian case-control study (11) , and from the Seveso data (12) ( Table 5 ). The overall evidence, on the other hand, is much weaker for an association between exposure to other phenoxy herbicides and risk of STS. For phenoxy herbicides not likely contaminated with TCDD, the IARC multicenter study showed an standardized mortality ratio (SMR) of 1.35 (Obs =2, where one death came from Denmark); for MCPA and 2,4-D, the Swedish meta-analysis showed relative risks of 1.6 (95% CI=0.6-5.3) and 1.4 (95% CI=0.4-5.1), respectively (Table 5) .
It is clear that the suggested excess risk of STS in the Danish cohort study was detected only because the national cancer incidence data from the very beginning of registration in 1943 induded separate codes for visceral sarcomas. Only one of the four visceral sarcoma patients had a sarcoma topographically coded to the connective tissue. The sensitivity of epidemiologic studies on STS thus depends highly on the data source, and the Danish coding scheme ensures that all STSs are identified.
The study does not support an association between phenoxy herbicide exposure and subsequent risk of NHL. At present, the findings from various studies on the risk of NHL following exposure to phenoxy herbicides are equivocal. Excess risks were indicated in some Swedish (6, 13) and American (14, 15) case-control studies but not in all (16, 17) . In the IARC multicenter study (19) and in the Seveso data (12) the risks are slightly but statistically nonsignificandy elevated among persons with potential exposure to TCDD, whereas the risk was not elevated in the IARC study population without potential exposure to TCDD.
The borderline excess risk of cervical cancer in the present study is unexplained. Women with potential exposure to phenoxy herbicides worked mainly in the packaging and cleaning areas. Packaging was seasonal work and the workers came mainly from surrounding rural areas. Women who farm in Denmark, however, have a deficit risk of cervical cancer (18) . Two cases of multiple myeloma occurred among women in the study. Although there are some indications in the literature for a possible association between exposure to phenoxy herbicides and multiple myeloma (19) , the literature is not consistent. It therefore seems prudent not to overinterpret the finding of an excess risk in the Danish study based on only two cases.
When data were collected for the present study, considerable efforts were made to ensure a complete assertainment of the cohort members, using both personnel files and files kept by the company doctors, public pension scheme data, and data from the periodical industrial statistics (1) . No healthy worker effect was apparent in the cohort, in which the overall mortality during the first 35 years of follow-up was close to that of the Danish population (4). Cohort members from the phenoxy herbicide departments were exposed predominantly but not exclusively to phenoxy herbicides, but none of the other exposures that occurred in the phenoxy herbicide departments are known to be clearly related to a risk of STS.
Based on the foregoing data, it may be conduded that this Danish study indicates that work in the manufacture of MCPA, MCPP, and 2,4-DP does not increase the overall risk of cancer. Based on small numbers, this very sensitive Danish study continues to suggest an association between exposure to these phenoxy herbicides and risk of STS. The study does not support an association between phenoxy herbicide exposure and risk of NHL.
